Abstract. We aim to investigate the formation of sub-galactic structure in the Lambda cold dark matter (CDM) cosmology. To accomplish our research goal, we have added various baryonic physics on the existing cosmological hydrodynamic code, GADGET-2. We performed two test runs to check our new implementations. We show our preliminary results from these test runs.
Introduction
Our goal is to investigate the formation of sub-galactic structure in Lambda CDM cosmology. For this, we have modified the GADGET-2 (Springel 2005) code, a parallel N -body/SPH code, for the more realistic baryonic physics. We calculated radiative heating/cooling rates using CLOUDY90 package (Ferland et al. 1998) . Global reionization is considered in the whole simulation volume at redshift z re =8.9 (Haardt & Madau 1996) . We assume that the dense gas cloud (n H 0.014cm −3 ) (Sawala et al. 2010 ) is shielded from the universal UV radiation. Stars form when gas particles satisfy star formation criteria of Saitoh et al. (2008) . The star particle is considered as a single stellar population with a spectrum of Salpeter mass function (Salpeter 1955) . The number of stars that eventually ends up as type II supernovae is calculated using stellar evolutionary tracks of Hurley, Pols, & Tout (2000) . Energy, mass, and metals ejected by the supernovae are considered in a way to convey to its neighboring gas particles.
Test runs
We performed two test simulations that focus on an evolution of an isolated galaxy and study the cosmological structure formation. Table 1 gives parameters on the simulation. For the isolated galaxy, we were able to confirm that star formation rate (SFR) of isolated galaxy simulation well reproduces the Schmidt-Kennicutt law (Kennicutt 1998) (Fig. 1a) . The cosmology is described with the cosmological parameters of Ω M = 0.276, Ω Λ = 0.724, Ω b = 0.045, and h = 0.703. Halos embedded in the more massive halos are identified using Rockstar halo finder (Behroozi, Wechsler, & Wu 2013) . Figure 1b shows that number density profile of subhalo around the main halo of ∼ 10 10 M is described with a softened power law of α = 3.3. However, mass function is not consistent with the theoretical prediction of Sheth & Tormen (1999) , especially for the low halo mass (Fig. 1c) . 
